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NOVEL COMPOUNDS 

The present inv«ition relates to novel azaindole compounds wWch are JAK3 Kinase 
inhibitors, methods for their preparation, intermediates and pharmaceutical compositions 
comprising ihem. 

Janus Kinase 3 (JAK3) is a member of the Janus family of protein kinases. Although the 
oflier members of this femily are expressed by essentially all tissues, JAK3 expression is 
limited to hematopoetic cells. This is consistent wift its essential role in signaling through 
the receptors for IL-2, lL-7, IL-9, IL-IS and IL-15 by non-covalent association of 
JAK3 with Hie gamma chain common to these multichain receptors. These cytokines all 
have a shared fimction in that they are involved in lymphocyte diffCTentiation and 
proliferation. XSCID patient populations have been identified with severely reduced levels 
of JAK3 protein or with genetic defects to the common gamma chain, suggesting that 
immunosupression should result from blocking signaling through the JAK3 pathway. 
Animal studies have suggested that JAK3 not only play a critical role in B- and T- 
lymphocyte maturation, but that JAK3 is constitutively required to maintain T-cell 
function. Modulation of immune activity through this novel mechanism can prove useful in 
the treatment of T-cell proliferative disorders such as transplant rejection and autoimmune 
diseases. 

The role of JAK3 in mast cells has been described in knockout mice. Thus, IgE/antigen 
induced degranulation and mediator release were substantially reduced in mast cells 
generated from JAK3 deficient mice. JAK3 deficiency does not affect mast cell 
proliferation in vitro, it has also been shown that IgE receptor levels and mediator contents 
are identical in JAKS-/- and JAK3 +/+ mast ceUs. Therefore, JAK3 appears essential for 
the complete response of IgE challenged mast cells. The role of JAK3 in mast cell 
activation has been well established in murine system, however, there is no pubUshed data 
on mast cell function in the AR-SCID patients. TaiBeting JAKS provides tbe basis for new 
and effective treatment of mast cell mediated allergic reactions. 



To date a number of JAK3 inhibitors has been disclosed, among them are quinazolines 
(Sudbeck, E. A. et al. Clinical Cancer Res. 5(1999)1569-82, WO 00/0202) and pyrrolo[2,3- 
35 d]pyrimidines (Blumenkopf, T. A. et al. WO 99/65909). 



In the current application compounds. 4.anflinoquinoliiie.3^oxamides, aie claimed as 
JAK3 mhibitors. Structurally related compounds have previously been described as kinase 
inhibitors e.g. WO 00/18761 and WO 98/43960 disclose substituted quinoline-S- 
carbomtrile derivatives. In a recent publication (BoscheUi. D.H. et al. J. Med. Chem. 
44(2001)822-33) one compound of the present invention has proved not to have any 
inhibitory capacity towards the activity of the protein tyrosine kinase Src. JAK3 is not 
mentioned in any of die above literature examples. 

WO 02/092571 discloses a series of quinoline derivatives for use in the treatment of a 
disease mediated by JAK3. 

There is a need for further compounds having this activity, and therefore the present 
invention provides a compound of formula (S): 




wherein: 

R' is hydrogen or phenyl optionally substituted by halogen, Ci-Cg alkoxy. C-Cg thioalkyl 
orCi-Caalkyl; 

At is phenyl which can be optionally substituted by one or more groups selected from 
halogen, hydroxy, cyano, Ci-Cg alkyl (itself optionally substituted by one or more hydroxy 
or cyano groups or fluorine atoms). CHa-R^ CH20(CH2)„OC,.6 alkyl, C-Cg alkyl-NR^-R^; 

R is a 5 to 7-membered saturated ring containing 1 or 2 heteroatoms selected from 
nitrogwi, oxygen and sulphur, an aryl or 5- to 7-membered heteroaryl group containing 1 to 
3 heteroatoms selected from nitrogen oxygen and suphur, each of which can optionally 
substituted by one or more substituents selected from hydroxyl or hydroxymethyl; 



is hydrogen or C,^ alkyl and is C.^ alkyl optionally substituted by one or more 
groups selected from hydroxyl or phenyl. 



n is 1 to 4; 



and pharmaceutically acceptable salts thoeofl 



The term allgi. whether used alone or as part of another group such as alkoxy. means any 
straight or branched chained alkyl group. The term aiyl includes phenyl and naphthyl 
groups. Compounds of the present invention include all stereoisomers, pure and mixed 
racemates, and mixtures thereof. Tautomers of compounds of formula (I) also form an 
aspect of the invention. 

Preferably R« is hydrogen or phenyl optionaUy substituted by halogen, in particular fluoro 
or bromo. 

When r2 is a 5 to 7-membered saturated ring containing 1 or 2 heteroatoms selected from 
nitrogen, oxygen and sulphur suitable examples include morpholine, thiomoipholine, 
azetidine, imidazolidine, pyrrolidine, piperidine and piperazine. 

When R2 is a 5- to 7-membered heteroaryl group containing 1 to 3 heteroatoms selected 
from nitrogen oxygen and suphm, examples include pyridine, pyrimidine, thiazole, 
oxazole, pyrazole, imidazole, furan, isoxazole, pyrrole. 

Prefwably Ar is a group CHjR^ where R^ is pyrrolidine, morphoUne or imidazole each of 
which is optionally substituted by hydroxyl or hydroxymethyl, or Ar is a groiqj CHaNR^-R^ 
where R* is hydrogen or methyl and R'* is CH2CH2OH. CH2(CH3)CH20H, 
CH2(phenyl)CH20H. CH2CH2(OH)phenyl, CH2CH2(OH)CH20H, or 
CH2OCH2CH2OCH2OH. 



Alternatively Ar is phenyl optionally substituted by one or more ethyl or hydroxymethyl 
groups. 

Substituents can be present on any suitable position of the Ar group. More tiian one 
substituent can be present, and tiiese can be the same or different. One or two substituent 
groups are prefened. 
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EspeciaUy preferred compounds of the invention include those exemplified herein, both in 
firee base form and as pharmacwtically acceptable salts. 

The invention therefore provides a compound of formula (I) selected fiom: 

4-(2-Ethyl-phenylamino)-2K4-fluorophenyl)-lJf-pjnTOlo[2^-fr]p>«dine^^ 
amide 

4- (2-Ethyl-3-hydroxymethyl-phenylamino)-2K4-fluorophenyl)-l^r-pyiTolo[2,3-%yrid^ 

5- carbax3dic acid amide 

4-{2-Ethyi-3-[(2-hydroxy-ethylamino>methyll-phenylamino}-2-(4-fluoro-phenyl)-lfl'- 
pyrrolo(2,3-£>]pyridine-5-caiboxylic acid amide 

4-(2-Ethyl-3-{[(2-hyroxy-ethyl)-methyl-amino]-methyl}-phenylamino)-2-(4-fluoro- 
phenyl)-lfli-pyrrolo[2,3-6]pyridine-5-carboxylic acid amide 

4-{2-EthylO-[(2-hydroxy-lHnethyl-<thylaraino>methyl]-phenylamino}-2-(4-fluoix)- 
phenyl)-lH-pyrTolo[2,3-6]pyridine-5-caiboxylic acid amide 

4-{2-Ethyl04(^(2-hydroxy-l-phenyl-efliylamino)-mefliyl]-phenylamino}-2-(4-fluoro- 
phenyl)-liy-pyrrolo[2,3-A]pyridine-5-carboxylic acid amide 

4-{2-Ethyl-3-[(2-hydroxy-2-phenyl-ethylamino)-methyl]-phenylamino}-2-(4-fluoro- 
phenyl)-l/if-pyrrolo[2,3-Z»]pyridine-5-carboxylic acid amide 

4-(2-Ethyl-3-morpholin-4-ylmethyl-phenylanuno)-2-(4-fluoro-phenyl)-ljy-pyrrolo[2,3- 
d]pyridine-S-carboxylic acid amide 

4-[2-Ethyl.3-(3-hydroxy-pyirolidin-l-ylmethyl).phenylamino]-2-(4-fluoro-phenyl)-l/f- 
pyrrolo[2,3-6]pyridine-5-carboxylic acid amide 

4-[2-Ethyl-3-((i?)-2-hydroxymefliyl-pyrrolidin-l-ylmethyl)-phenyIamino]-2-(4-fluoio- 
phenyl)-l//-pynolo[2,3-6]pyridine-5-carboxyiic acid amide 



4-{3-[(2,3-Dihydroxy-propylammo>metbyl]-2-ethyl-phenyl^^ 
lfl^pyiTolo[2,3-63pyridine-5-carboxylic acid amide 

4-(2-Ethyl-3-imidazol-l-ylmethyl-phenylamino)-2.(4-fluo 
2y]pyridine*S-caiboxylic acid amide 

4.[3-(2-Ethoxy-ethoxymefhyl>2-ethyl-phenylamino]-2K4-fluoi^^ 
fcJpyridine-S-carboxylic acid amide 

2-(4-Bromc>-phenyl)-4-(2-ethyl-phenylamino)-i/^pym)to acid 
amide 

4-(2-Ethyl-phenylamino>2-phenyl-ljfi^pyiTolo[2,3-6^ acid amide 

4-(2-Ethyi-3-hydroxymethyl-phenylamino)-2-phenyl-lH-pyr^^ 
carboxylic acid amide 

2K4-Chloro-phenyl)-4-(2.ethyl-3-hydroxymethyI-phenyl^ 
2>]pyridine-S-carboxylic acid amide 

2-(4-Chloro-phenylH-(2-ethylO-imidazol-l-ylmethyl-ph^ 
2»]pyridiiie-5-caiboxylic acid amide 

4-(2-Ethyl-ph€nylamino)-li7-pyn-olo[2,3-fc]pyridine-5-carboxyU acid amide 
and phamiaceutically acceptable salts thereof. 

Compounds of the invention can forai phamiaceutically acceptable solvates and salts. The 
compounds of the fomiula (I) can forai acid addition salts with acids, such as conventional 
phannaceutically acceptable acids, for example maleic, hydrochloric, hydrobromic, 
phosphoric, acetic, fiimaric, salicylic, citric, lactic, mandelic, tartaric, trifluoroacetic and 
methanesulphonic acids. 

The invention also provides a method of treating or preventing a disease mediated by JAK3 
which comprises administering to a mammal a compound of formula (J) as defined above. 

In a further aspect the invention provides a process for the preparation of a compound of 
fomiula (Q which comprises: ^ 
reaction of a compound of formula (IQ: 
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(H) 



in which R' is as defined in formula (I) or is a protected derivative thereof and L 
5 leaving group, with a compound of formula (HI): 



isa 



Ar-NH2 (m) 
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in which Ar is as defined in formula (I) or is a protected derivative thereof, 
and optionally diereaft^: 

• removing any protecting groups 

• converting a compound of formula (1) into a further compound of formula (T) 

• forming a phaimaceutically accq>table salt. 

In the above process the group L is a leaving group such as halogen, in particular cWoro. 
The reaction can be carried out in an inert solvent such as NMP at elevated temperature, for 
example at about IdO^C, preferably in a closed vessel. 

Compounds of formula (I) can be converted into fother compounds of formula (T) using 
standard chemistry. For example a compound of formula (I) where Ar is phenyl substituted 
by a methyl group can be chlorinated using a reagent such as thionyl chloride and the 
resulting compound treated with a suitable amine to give a further compound of fonnula (I) 
as shown below: 



25 
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Compounds of formula (D) can be prepared by reacting compounds of formula (VI): 
)H O 




OH 



(VI) 



in which R' is as defined in foimula (II) with a chlorinating ag«it such as POCI3 with 
heating in a closed vessel and reaction of the resulting dichloro compound with aqueous 



ammoma. 



Compounds of formula (VI) can be prepared fiom compounds of formula (V): 




in which R' is as defined in formula (II) and the R groups are Cj^lkyl, preferably methyl, 
by treating with aqueous hydrobromic acid at elevated temperature in a closed vessel. 

Compounds of foimula (V) can be prepared form compounds of formula (VI): 




OR 



m 

25 in w^ich R' and R are as defined above by treating with a strong base such as KH or 
KOBu' in a suitable solvent such as dry NMPat ambient or elevated temperature. 
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Compounds of formula (VI) are prepared using standaid chemistiy. 

It will be appreciated that certain functional groups may need to be protected using 
standard protecting groups. The protection and dqjrotection of functional groups is for 
example, described in 'Protective Groups in Organic Chemistry', edited by J. W. F. 
McOmie. Plenum Press (1973), and 'Protective Groups m Organic Synthesis'. 3ni edition, 
T. W. Greene & P. G. M. Wuts, Wiley^Interscience (1999). 

Diseases mediated by JAK3 include inflammatory, immunological, and bronchopulmonary 
disorders. 



The present invention also relates to a pharmaceutical composition for (a) treating or 
preventing a disorder or condition selected from organ transplant rejection, lupus, multiple 
sclerosis, rheumatoid arthritis, psoriasis. Type I diabetes and compUcations from diabetes, 
cancer, asthma, rhinitis, atopic dermatitis, autoimmune thyroid disorders, ulcerative colitil. 
Crohn's disease. Alzheimer's disease, leukemia, and oflier autoimmune diseases or (b) the 
inhibition of protein tyrosine kinases or Janus kinase 3 (JAK3) in a mammal, including a 
human, comprising an amount of a compound of formula I or a pharmaceutically 
acceptable salt thereof effective in such disorders or conditions and a phaimaceuticaUy 
acceptable carrier. 



Preferably the compounds of the invention are used for the treatment of asflima, 
rheumatoid arthritis, and host versus graft rejection/transplantation. 

The present invention also relates to a pharmaceutical composition for (a) treating or 
preventing a disorder or condition selected from organ transplant rejection, lupus, multiple 
sclerosis, rheumatoid arthritis, psoriasis. Type I diabetes and complications from diabetes, 
cane, astiima, rhinitis, atopic dermatitis, autoimmune thyroid disordas, ulcerative colitis, 
Crohn's disease, Alzheimer's disease, leukemia, and otiier autoimmune diseases or (b) the 
inhibition of protein tyrosine kinases or Janus kinase 3 (JAK3) in a mammal, includmg a 
human, comprising an amount of a confound of formula I or a pharmaceutically 
accqjtable salt thereof, alone or in combination with a T-cell iramunosuppresant or anti- 
inflammatory agents, effective in such disorders or conditions and a pharmaceutically 
acceptable carrier. 



The present invention also relates to a method for the inhiWtioii of protein tyrosine Idnas 
or Janus Kinase 3 (JAK3) in a mammal, including human, comprising administering to 
said mammal an effective amount of a compound of formula I or a pharmaceuticaUy 
acceptable salt thereof. 



In a stai furflier aspect the invention provides the use of a compound of formula (lA) as a 
tho^peutic Ageat. 

The dose of the compound to be administered wiM depend on the relevant indication, the 
age, weight and sex of the patient and maybe determined by a physician. The dosage wiU 
preferably be in the range of from 0.1 mg/kg to 100 mg/kg. 

The compounds may be administered topically, e.g. to the lung and/or the airways, in the 
form of sohitions, susp«aisions, HFA aerosols or dry powder formulations, e.g. 
formulations in the inhaler device known as the Tutbuhaler® ; or systemicaUy, e.g. by oral 
administration in the form of tablets. piUs, capsules, syrups, powders or granules, or by 
parenteral administration, e.g. in the form of sterile parenteral solutions or suspensions, or 
by rectal administration, e.g. in the form of siqspositories. 

The compounds of Ae invention may be administered on then- own or as a pharmaceutical 
composition comprising the compound of the invention in combination with a 
pharmaceutically acceptable diluent, adjuvant or carrier. Particularly prefeired are 
compositions not containing material capable of causmg an adverse, e.g. an aUergic, 
reaction. 



Dry powder fomnilations and pressurized HFA aerosols of the compounds of the mvention 
may be administered by oral or nasal inhalation. For inhalation the compound is desirably 
finely divided. The finely divided compound preferably has a mass median diameter of less 
than 1 0 tun, and may be suspended in a propellant mixture with the assistance of a 
dispersant, such as a Cg-Cao fetty acid or salt tiiereo^ (e.g. oleic acid), a bile salt, a 
phospholipid, an alkyi saccharide, a perfluorinated or polyethoxylated surfactant, or other 
pharmaceutically acceptable dispersant 

The compounds of the invention may also be administered by means of a dry powder 
inhaler. The inhaler may be a single or a multi dose inhaler, and may be a breath actuated 
dry powder inhaler. 



10 



One possibility is to mix the finely divided compound with a canrier substance, e.g. a 
mono*, di- or polysaccharide, a sugar alcohol, or an oth^ polyol. Suitable carriers are 
5ugars> e.g. lactose, glucose, ramose, melezitose, lactitol, maltitoi, trehalose, sucrose, 
mannitol; and starch. Alternatively &e finely divided compound may be coated by another 
substance. The powder mixture may also be dispensed into hard gelatine capsules, each 
containing the desired dose of the active compound. 

Another possibility is to process the finely divided powder into spheres which break \ip 
during the inhalation procedure. This spheronized powder may be filled into the drug 
reservoir of a multidose inhaler, e.g. that known as die Txurbuhaler® in which a dosing unit 
meters the desired dose which is then inhaled by the patient. With this system the active 
compound, with or without a carrier substance, is delivered to the patient. 

For oral administration the active compound may be admixed with an adjuvant or a carrier, . 
e.g. lactose, saccharose, sorbitol, mannitol; a starch, e.g. potato starch, com starch or 
amylopectin; a cellulose derivative; a binder, e.g. gelatine or polyvin)4pyrrolidone, and/or a 
lubricant, e.g. magnesium stearate, calcium stearate, polyediylme glycol, a wax, paraffin, 
and the like, and then compressed into tablets. If coated tablets are required, the cores, 
prepared as described above, may be coated with a concentrated sugar solution which may 
contain e.g. gum arabic, gelatine, talcum, titanium dioxide, and the like. Alternatively, the 
tablet may be coated with a suitable polymer dissolved in a readily volatile organic solvent. 

For the preparation of soft gelatine capsules, the compound may be admixed with e.g. a 
vegetable oil or polyethylene glycol. Hard gelatine capsules may contain granules of the 
compound using either the above mentioned excipients for tablets. Also liquid or semisolid 
formulations of the dmg may be filled into hard gelatine capsules. 

Liquid preparations for oral application may be in the form of symps or suspensions, for 
example solutions containing die compound, the balance being sugar and a mixture of 
ethanol, water, glycerol smd propylene glycol. Optionally such liquid preparations may 
contain colouring agents, flavouring agents, saccharine and/or carboxymethylcellulose as a 
thickening agent or other excipients known to those skilled in art. 

The compounds of the invention may also be administered in conjunction with other 
compounds used for the treatment of the above conditions. 
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me tenn 'medical the,^/ as used herein is intended to inch.de prophylactic, diagnostic 
and therapeutic regimens carried out invivo or su^ao on humans or other mamm^. 

The following Examples Ulustiate the invention. 

General methods All reactions were perfonned in dried glassware in an argon atmosphere 
at room temperature, unless otherwise noted. All solvents and reagents and solvents were 
used as received. M«ck SiUca gel 60 (0.040-0.063 mm) was used for prepamtive siHca gel 
chromatography. A Kromasil KR-IOO-S-CIS column (250 x 20 mm. Akzo Nobel) and 
mixtures of acetonitrile/water at a flow rate of 10 ml/min was used for preparative HPLC 
Reacuons were monitored at 254 mn by analytical HPLC, using a Kromasil €-18 column* 
(150 X 4.6 mm) and a gradient (containing 0.1% trifluoroacetic acid) of 5 to 100% of 
acetonitrile in water at a flow rate of 1 mlAnin. Evaporations of solvents were performed 
under reduced pressme using a ix>tary evaporator at a maximmn temperature of 40X 
Products were dried mider reduced pressure at 40 "C. 

'H-NMRspectrawererecordedonaVarianInova-«)0orUnity.50(H-instnmient The 
cenu.1 solvent peak of chloroform^ (5„ 7.27 ppm). dimethyisulfoxide^. (8„ 2.50 ppm) or 
methanol-rf4 (5„ 3.35 ppm) were used as internal references. Low resohition mass spectra 
obtamed on a Hewlett Packard 1 100 LC-MS system equipped with a APCI ionisation 
chamber. 



M«ck Silica gel 60 (0.040-0.063 mm) was used for preparative silica gel chromatography. 

AKromas,lKR.100-5.C18column(250x20mm,AkzoNobel)andmixturesof 
acetonitrile/water at a flow rate of 1 0 ml/min was used for preparative HPLC. Reactions 
were monitored at 254 mn by analytical HPLC, using a Kromasil C-18 column (150 x 4 6 
mm) and a gradient (containing 0.1% trifluoroacetic acid) of 5 to 100% of acetonitrile in 
water at a flow rate of 1 ml/min. Evaporations of solvents were performed under reduced 
pressure usmg a rotary evaporator at a maximum temperature of 40 "C. Products were 
dned undo- reduced pressure at 40 "*C. 



101055 SE 




Example 1 




a) 6-AiiiIno-5-iodo-4-methoxy-iilcottoic add methyl ester 



10 In a 250 ml roundbottomed flask was dissolved 6-amino-l-methoxy nicotinic add me&yl 
ester (1.5 g. 8.28 mmol, pr^ared according to literature procedures) in 165 ml meflianol 
To this stirred solution was added Iodine (6.3 g. 24.8 mmol) and Silver trifluoroacetate 
(4.91 g, 22.3 mmol). The mixture was stirred in darkness at room temperature for 48 hours 
and an ahnost complete conversion of the starting material was observed. The mixture was' 

15 diluted to the double volume by the addition of methanol, and was then filtered through 
Cehte ®. and the fUter cake was washed with methanol. All the filtrates were combined, 
and concentrated in vaccuo, giving a dark red-brown residue. This residue was taken up in 
CH2CI2 (300 ml) and was washed with a water solution of sodium thiosulfate (10% in 
water), and the organic phase was decolorized. The oiganic phase was thereafter washed 
20 with Bnne, and dried over Na2S04. The organic solvent was finally removed in vaccuo. 
Purification on silica (Heptane : EtOAc 3:1 to 2:1) provided 1.5 g (59 %) of the sub-title 
compound. 

'H-NMR (400 MHz, DMSO^d): 8 8.33 (s. IH), 6.89 (bs, 2H). 3.76 (s. 3H), 3.75 (s. 3H) 
b) 6-Amliio-S-<4-fluoro-phenyletliynyl)-4-metbo3cy-nicotiiiic add methyl ester 

25 In a 250 ml roundbottomed flask was dissolved the compound obtained in a (1.9 g, 6.16 
mmol) in THF (14 ml) and triethylamine (85 ml). The solution was degassed by bubbling a 
stream of nitrogen through the solution for 5 minutes. To this solution was subsequently 
added Pd(PPh3)2Cl2 (0.14 g, 0.2 mmol), Cul (0.05 g, 0.26 mmol) and 4-Ethynyl- 
fluorobenzene (0.85 g, 7.07 mmol). The flask was sealed and heated with stirring for 30 

30 minutes at 60'C. Analysis by LC-MS showed 80% convereion. Additional amounts of 4- 
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Ethynyl-fluorobenzene (0.05 g, 0.4 mmol) and Pd(PPh,)2Cl2 (0.02 g. 0.03 mmol) was 
added, and the reaction was stirred for another 30 minutes, and complete conversion was 
observed. The mixture was allowed to cool, and was then concentrated in vaccuo giving a 
crude product. The material was purified on sUica (Heptane : EtOAc 2:1), giving 1.7 g 
(92%) of tiie sub-title compound as a yellowish solid. 

H-NMR (400 MHz. DMSOnrfd): 8 8.37 (s. IH). 7.72 (dd. 2H. J 8.96 Hz). 7.27 (t. 2H. J 
8.96 Hz). 7.13 (bs, 2H), 3.97 (s, 3H). 3.75 (s. 3H) 

c) 2K4-FIuoro-phenylH-methoxy-liy.pyrroloI2^Alpyrtdini^5HarlMayKc acid methyl 
ester 

In a 25 ml roundbottomed flask was dissolved the compound obtained in b (0.46 g, 1.53 
mmol) in NMP (15 ml. dried over mol. sieves). To the stirred solution was added KOBu' 
(0.56 g. 4.68 mmol). and the flask was sealed, and heated (40*C) with stirring for 4 hours 
following the reaction on TLC ( DCM : MeOH 99:1 on silica plates). When complet^ 
reacrion was obsarved, the reaction was aUowed to cool, and was then partitioned between 
EtOAc (100 ml) and 0.5M aqueous hydrochloric acid (100 ml). The organic phase was 
collected, and the aqueous phase was extracted with another portion of EtOAc (50 ml) The 
combined organic phases were washed with water (5 x 40 ml) and Brine (20 ml) and then 
dried over NaaSOA. Filtration and subsequent evaporation gave a solid. To this solid was 
added ether (50 ml) and the inhomogeneous mixture was stirred for 10 minutes, and the 
solid product was dien isolated by fUtration giving 0.39 g (86%) of a slightly yellowish 
solid. 

H-NMR (400 MHz. DMSO-rfd): 8 12.49 (s, IH). 8.47 (s, IH). 8.02 (dd, 2H J 8.90 Hz), 
7.40 (d, IH, J2.04 Hz), 7.30 (t, 2H, /8.90 Hz), 4.34 (s. 3H), 3.80 (s, 3H) 

d) 2-(4-Fluoro-phenyl)-4-hydroxy-lJr-pyrroloC2^-A]pyridine-5-carI)oxyUc acid 

In a pressure safe glass vessel was added the compound obtamed in c (0.91 g, 3.03 mmol) 
and aqueous hydrobromic acid (10 ml. 48% in water) and a magnetic stirrer. The vessel 
was sealed and the mixture was heated (120^ with stirring for 4 hours. LC-MS confinned 
the complete conversion of the starting material, and the mixture was allowed to cool. The 
mixture was dihited to the double water by additiwi of water. The insoluble product was 
isolated by filtration, and the solid was washed with water on the filter, and was feen dried 
with air. giving 0.74 g (90%) of the sub-title compound as a white powder. 
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H-NMR (400 MHz. DMSO-dS): 8 12.57 (s. IH). 8,38 (s, IH). 7.90 (dd, 2H J 8.77 Hz), 
7.31 (t, 2H J8.80 Hz), 7.06 (d. lHy2.18 Hz) 

e) 4-Chloro-2-(4-fluoro-phenyl) -U7-i>yrroIo[2^.A]pyiidine>5-carboxyUc acid amide 

In a pressure safe glass vessel was added Ihe compound obtained in d (0.74 g, 2.72 mmol) 
and POCb and a naagnetic stirrer. The vessel was sealed and heated (100°O with stirring 
for 2 hours. The reaction was monitored on LC-MS, by taking out a drop fiom the solution 
which was evaporated and then quenched with methanol. The product was analyzed as flie 
methyl ester. When complete conversion was observed, the volatile components were 
removed in vaccuo, giving a yeUow solid. The solid was dissolved in dry 1,4-Dioxane (10 
ml), and the stirred solution was cooled on an ice bath. Ammonia (32% aqueous solution, 2 
ml) was added immediately giving a exodiermic reaction. The resulting mixture was stirred 
for 5 minutes, and the product precipitated. The crude mixture was evaporated to dryness, 
giving a solid. To the solid was added water (10 ml), and the mixture was stirred for 10 
minutes. The insoluble product was isolated by filtration and was washed on the filter with 
water, and was finally air-dried, giving 0.67 g (85%) of the sub-title compound as an off- 
white solid. 

H-NMR (400 MHz, DMSO-dS): 8 12.64 (s. IH), 8.29 (s, IH), 8.07 (dd, 2H J 8.80 Hz), 
7.92 (bs, IH), 7.63 (bs, IH), 735 (t, 2H/8.86 Hz). 7.06 (d. lHy2.11 Hz) 

4-(2-Etbyl-phenyIamino)-2-(4-fluorophenyl)-lJEr-pyrroIo[2,3-A]pyridine-5-carboxyUc 
acid amide 

In a microwave sample vessel was added the compound obtained in e (0.05 g, 0.173 
mmol), 2-EthylaniIine (0.10 g, 0.83 mmol) and NMP (2 ml) and a magnetic stirrer. The 
vessel was sealed and was heated in the microwave reactor (170*C, 40 minutes). Analysis 
of the resulting mixture showed complete conversion of compound e. The solution was 
diluted with water and 1,4-Dioxane and was then purified on preparative HPLC. 
Lyophilization of pure Abactions gave 0.03 g of the Trifluoroacetic acid salt of the title 
compound. Extraction between EtOAc and alkaline water solution gave the neutral form of 
the title compound. 0.025 g (39%) was obtained of a white solid. 

H-NMR (400 MHz. DMSO-d6): 8 12.05 (s, IH), 1 1.09 (s, IH), 8.55 (s, IH), 8.05 (bs, IH), 
7.49 (dd, 2H 78.44 Hz), 7.38 (d. IH 77.33 Hz), 7.33-7.17 (m, 6H), 5.39 (d, IH 72.00 Hz), 
2.61 (q, 2H77.41 Hz). 1.13 (t, 3H77.50 Hz) 



Example 2 



101055 SE 



IS 



4-(2-Ethyl-3-hydroxymethyl-phenylainino)-2K4-fluoropheiiyl)-lJSr-p^^ 
&]pyridine-5-carboxyUc add amide trifluoro acetic acid salt 




In a microwave reaction vessel was added the compound obtained in Example le (0.10 g, 
0.348 mmol) and (3-Amino-2-ethyi-phenyi)-methanol (0.104 g, 0.692 mmol). To this 
mixture of solids were added Ethoxyethanol (2 ml) and Pyridine hydrochloride (0.04 g, 
0.346 mmol). The vessel was sealed, and heated in the microwave reactor (ITO'C, 45 
minutes), when almost complete conversion of the chlorine containing starting material 
was observed. The volatile solvent was removed in vaccuo, and the residue was dissolved 
in a mixture of 1,4-Dioxane (2.5 ml) and water (1.5 ml) and 5 drops of TFA. The mixture 
was purified on preparative HPLC giving 0.04 g (22%) of a white soUd after lyophUization 
of the pure fiactions. 

H-NMR (400 MHz, DMSO-dS): 8 12.03 (s. IH), 11.14 (s, IH), 8.53 (s. IH), 8.03 (bs. IH), 
7.49 (dd. 2H 78.97 Hz). 7.36 (d, lHy7.43 Hz), 7.30 (bs, IH), 7.24-7.16 (m. 3H). 7.09 (d, 
lHy7.69 Hz), 5.45 (d. lHy2.05 Hz). 5.20 (t, lHy5.32 Hz). 4.61 (d, 2Hy4.94 Hz), 2.66 
(q, 2H J 7.82 Hz), 1.07 (t. 3H 77.66 Hz) 

APCI-MS m/z 405.3 [MH+] 

Example 3 
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4-{2-Ethyl-3-K2-hydroxy^thylamIno)-methylI-phenylaniIno}-2-(4-fluoro-phenyl)-m- 
pyiTolo[2^)pyridine-5-carboxylk acid amide trifluoroacetic add salt 
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In a 10 ml roundbottomed flask was dissolved tiie conqjound obtained in Exanqile 2 
(O.Olg, 19.3 ^mol) in CH2CI2 (S ml, dried over moLsieves). To tiiis solution was added 
SOCI2 (0.03g» 0.25 mmol) and a magnetic stirro^. The flask was s^ed and stirred for 1 
hour in room temperature, and LC-MS showed a complete conversion to the benzyl 
chloride. The volatiles were removed in vaccuo, and the residue was dissolved in NMP 
(1.5 ml), and transfened to a microwave reaction vessel. To this solution was added 2- 
Aminoethanol (0.03, 0.5 mmol) and a magn^c stirrer, and the mixture were heated in the 
microwave reactor (90*'C, 15 minutes). LC-MS on Ae resulting mixture confirmed the 
complete conversion to the desired product. The mixture was diluted to ttie double volume 
with water and acidified with TFA, and was then purified on preparative HPLC. 
Lyophilization of pure fiactions gave O.Olg (92%) of die title compound. 

H-NMR (400 MHz, DMSO-rfd): S 12.03 (s, IH), 11.14 (s, IH). 8.54 (s, IH), 8.03 (bs. IH), 
7.49 (dd, 2H 78.83 Hz), 7.34 (d, IH /7.68 Hz), 7.30 (bs, IH), 7.23-7.16 (m, 3H), 7.09 (d, 
IH J 7.68 Hz), 5.39 (d, IH / 1.51 Hz). 4.52 (t, IH J 5A7 Hz), 3.80 (s, 2H), 3.49 (q, 2H J 
5.53 Hz). 2.72 (q, 2H J7.62 Hz), 2.65 (t, 2H J5.75 Hz). 1.09 (t, 3H 77.65 Hz) 

APa-MS m/z 448.3 [MH+] 

Examnle 4 

4-(2-Ethyl-3-{[(2-hyroxy-ethyl)-methyl-amino]-methyl}-phenylamino)-2-(4-fluoro- 
phenyl)-lfir-pyrrolo[2,3-A]pyridine-5-carboxyUc acid amide Trifluoroacetic acid salt 



The compound was prepared according to the procedure in Example 3, obtaining 0.005 g 
(75%) of the title compound. 

APa-MS m/z 462.3 [MH+] for the free amine. 




Example S 
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4-{2-Ethyl-3-[(2-hydroxy-l-methyl-^th]1amino>methyl]-pheny^^ 
phenyl)-lJ7-pyrrolo[2,3-^fr]pyridme-S-carboxyUG add amide TrifluoroacetiG add salt 



Hie compound was prepared according to the procedure in Example 3, obtaining 0.004 g 
(60%) of the title compound. 

APCI-MS m/2 4623 [MH+] for the free amine. 

Example 6 

4-{2-£thyl-3-[(.S>-(2-hydroxy-l-phenyl*etbylanuno)-methyl]-phenylamin 
fluoro-phenyl>-lfif-pyrrolo[2^-A]pyridine-5*-carboxylic add amide Trifluoroacetic 



The compound was prepared according to the procedure in Example 3, obtaining 0.004 g 
(65%) of the title compound. 

APCI-MS m/z 524.3 [MH+] for the free amine. 

Example 7 




acid salt 
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4-{2-Ethyl-3-I(2-hydroxy-2-phenyl-«thylaniino>mefliyl]-phen^ 
phenyl>l£F-pyrrolo[2,3*AIpyridine-5-carboxylIc add amide Trillaoroacetic add salt 

PH 



The compound was prq>ared according to the procedure in Example 3, obtaining O.OOS g 
(67%) of the title compound. 

APCI-MS m/z 5243 [MH+3 for the free amine. 

Example 8 

4<2-Ethyl-3-morpholin-4-34methyl-phenylamino)-2-(4-fluoro-phenyl)-l^^ 
pyrrolo[2,3-6]pyridine-5-carboxylic acid amide Trifluoroacetic add salt 



The compound was prepared according to die procedure in Example 3, obtaining 0.003 g 
(53%) of the title compound. 

APCI-MS m/z 474.2 [MH+] for the free amine. 

Example 9 

4-I2-Ethyl-3-(3-hydroxy-pyrrolidin-l-ylmethyl)-phenylan[dnol-2-(4-Hu 
lfr-pyrrolol2,3-61pyridme-5"Carboxylic acid amide Trifluoroacetic acid salt 





( Ml 



101055 SE 




The compound was prepared according to die procedure in Example 3, obtaining 0.004 g 
(71%) of die title compound. 

APCI-MS m/z 474.2 [MH+] for the free amine. 

5 Example 10 

4-[2-£thyl-3-((i?)-2-hydroxymethyl-pyrroUdln-l-yImethyl)-phenylai^ 
ptaenyl)-l£r-pyrroIo[23-Alpyridme-5-carboxylic acid amide Trifluoroacetic acid salt 




The compoimd was prepared according to die procedure in Example 3, obtaining 0.003 g 
10 (52%) of the title compound. 

APCI-MS m/z 488.4 [MH+] for the free amine. 

Example 11 

4-{3-[(2;3-Dihydroxy-propylamino>'methyl]-2-etbyl-phenylamino}-2-(4-fluoro- 
phenyl)-l^-pyrrolo[2,3"A]pyridine-5-carboxylic acid amide Trifluoroacetic acid salt 



101055 SB 
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The compoimd was prq[>ared according to ihe procedure in Example 3» obtaining O.OOS g 
(87%) of the title compound. 

APCI-MS m/z 478.3 [MH+] for the free amine. 

5 Example 12 

4-(2-£thyI-34midazol-l-ylmethyl-phenyIaniino)-2-(4-fluoro-phenyl)-l^^ 
Alpyiidine^S-carboxylic acid amide Trifluoroacetic acid salt 




The compoimd was prepared according to the procedure in Example 3, with the exception 
that tiie temperature was 1 lO^C, and the reaction time was 30 minutes. The outcome of the 
synthesis was 0.004 g (73%) of die title compound. 

APCI-MS m/z 455.3 [MH+] for the free amine. 

Example 13 

4-[3*(2-Ethoxy--ethoxymethyl)-2-ethyl-phenylamino]-2*<4-fluoro-phenyl)-lJff^ 
pyrrolo(2,3-6]pyridiiie-5-earboxylic acid amide 
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The substans was obtained as a by-product in the reaction described in Example 2. Ttxe 
product was isolated by prq)arative HPLC. Pure fractions were lyophilized, giving the TFA 
salt as a yellowish solid. The free amine was obtained by extraction between EtOAc and 
IM NaOH. The organic phase was dried, and evaporated, giving 0.035 g (21%) of a yellow 
solid. 

H-NMR (400 MHz, DMSO-J6): 5 12.05 (s, IH), 11.17 (s, IH), 8.55 (s, IH), 8.05 (bs, IH), 
7.50 (dd, 2H J8.62 Hz), 7.33 (d, IH J7.58 Hz), 7.32 (bs, IH), 7-26^7.14 (m, 4H), 5.42 (d, 
lHy2.10 Hz), 4.60 (s, 2H), 3,63-3.59 (m, 2H), 3.55-3.51 (m, 2H), 3.42 (q, 2H J6.82 Hz), 
2.74-2.64 (m, 2H), 1.13-1.06 (m, 6H) 

Example 14 

2-(4-Bromo-phenyl)-4-(2-ethyl-phenyIamino)-lJ9^-pyrroIo[2,3-fr]p 
acid amide 




The compoimd was prepared according to the procedure described in Example 1, with the 
exception that this product was purified on silica (CH2CI2 : MeOH 99:1 to 98 : 2 to 97 to 
3). 0.04 g was prepared. 

H-NMR (400 MHz, DMSO-rfd): 8 12.10 (s, IH), 11.13 (s, IH). 8.56 (s, IH), 8.05 (bs, IH), 
7.55 (d, 2H J8.88 Hz), 7.43-7.37 (m, 3H), 7.33-7.23 (m, 2H), 7.30 (bs, IH), 7.21 (d, 1H7 
7.54 Hz), 5.46 (d, IH /2.0 Hz), 2.61 (q, 2H J7.46 Hz), M3 (t, 3H /7.45 Hz) 



Example 15 



101055 SE 
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4-(2-£thyl-iihenylaiiilno)-2-phenyl-l£r-pyiTolo[23^]pyridine-S<arb^ acid amide 



Hie compound was prepared according to tibie procedure desocibed in Example 1, and was 
purified according to the procedure in Example 14, giving 0.007g of the title compound as 
s a white solid. 

H-NMR (400 MHz, DMSO-dS): 6 12.04 (s, IH), 1 1.09 (s, IH), 8.55 (s, IH), 8.03 (bs, IH), 
7.47 (d, 2H J8.19 Hz), 7.41-7.20 (m, 8H), 5.44 (d, IH 72.10 Hz), 2.61 (q, 2H J7.62 Hz), 
1.14(t,3Hy7.70) 

APCI-MS m/z 357.3 [MH+] 

10 Example 16 

4-(2-£thyl-3-hydroxymethyl-phenylamino>-2-phenyl-lH-pyrroIo[23^]pyridin^^^ 
carboxylic acid amide Trifluoroacetic acid salt 



* 

. * ^ The compound was prepared according to tiie procedure described in Example 2. 

IS APCI-MS m/z 387.2 [MH+] 

I \ Example 17 

2-(4-Chloro-phenyl)-4-(2-ethyl-3-hydroxymet!iyI-phenylamino)-LBr-pyrrolo[2,3- 
r -': A]pyridine-5-carboxylic acid amide Trifluoroacetic acid salt 
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The tide compound was prepared according to the procedure described in Example 2. 
NMR was run on the TFA salt, which give other shifts for acidic protons. 

H-NMR (400 MHz, DMSO-</<S): 6 12.40 (bs. IH), 11.44 (bs, IH), 8.57 (s. IH), 8.19 (bs, 
IH), 7.57-7.40 (m, 7H), 7.27 (t, IH 77.68 Hz), 7.15 (d, IH / 7.70 Hz), 5.46 (d, IH J 1.90 
Hz), 4.63 (s, 2H), 2.71-2.60 (m, 2H), 1.07 (t, 3Hy 7.63 Hz) . 

APa-MS m/z 421.2 [MH+] 

Example 18 

2-<4-ChIoi^phenyl>4-(2-ethyl-3-iinidazol-l-ylmethyl-phenylaiiiino)-lJ7-pyiTOlo[2,^ 
&]pyridine-5-carboxyIic acid amide Trifluoroacetic acid salt 




The tiltlejcompound was prep^d accoidiog tothe procedurejn Example 12. 
APa-MS m/z 471.0 [MH+] 
Example 19 

4-<2-£thyl-phenylamino)-lir*i}yrroloI2^-A)pyridine-5-carboxylic acid amide 
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a) l-Beizyl-S*iiItra-l^-pyrrole-2-carboxyUc add benzyl ester 

In a flask was dissolved 5-nitro-l//-pyirole-2-carboxylic acid (0.86 g, 5.51 mmol), in NMP 
(5 ml). To this solution was added CS2CO3 (3.76 g, 11.5 ramol) and Benzyl bromide (1.88 
g, 1 1.02 nmiol) and a magnetic stirrer. The mixture was stirred at room temperature for 1.5 
hours, and was monitored by TLC, which confirmed the complete conversion of the 
starting material. The mixture was partitioned between EtOAc (25 ml) and water (25 ml). 
The organic phase was collected and the water phase was extracted with another portion of 
EtOAc (20 ml). The combined organic phases were washed with water (2 x 20 ml), and 
brine (20 ml). The organic phase was then concentrated in vaccuo, giving a crude product, 
which was purified on silica, giving 0.52 g (28%) of the sub-title compound as an oil, 
which crystallizes on standing to a white solid. 

H-NMR (400 MHz, DMSO-rf6): S 8.50 (d, IH /2.0 Hz), 7.44 (d, IH 72.0 Hz), 739-7.27 
(m, 8H), 7.19-7.14 (m, 2H), 5.62 (s, 2H), 5.25 (s, 2H) 

b) 2-[(l-BrazyI-S-benzyloxy€arbonyI-l/r-pyrroI-2-ylamino)-methylene]-m^ acid 
diethyl Mter 

In a 100 ml round-bottomed flask was dissolved the compound obtained in a (0.50 g, 1.48 
mmol) in glacial acetic acid (20 ml). To this solution was added 2-Ethoxymefhylene 
malonic acid diethyl ester (0.32 g, 1.48 nunol) and iron powder (1.5 g, 26.8 mmol). The 
flask was sealed, and was stirred at room temperature oyer night. This gives a reddish 
solution with a white precipitate. The suspension was partitioned between EtOAc (200 ml) 
and water (150 ml). The organic phase was collected, and the aqueous phase was extrected 
with another portion of EtOAc (150 ml). The combined organic phases were washed with 
water (2 x 100 ml) and brine (50 ml). The organic solution was concentrated in vaccuo, 
giving an oil. The oil was purified on silica (Heptane : EtOAc 7:1 to 5:1), giving 0.38 g 
(54%) of the sub-title compound as an oil, which crystallize on standing to a yellow solid. 
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H-NMR (400 MHz, CDCI3): 8 10.91 (d. IH / 13.2 Hz), 8.12 (d, IH J 12.9 Hz). 7.41-7.23 
(m, 8H). 7.14-7.08 (m. 3H), 6.02 (d. lHy4.35 Hz), 5.65 (s, 2H), 5.27 (s, 2H), 4.25 (q, 2H 
J7.22 Hz), 4.21 (q, 2H 77.20), 1 .33 (t, 3H 77.20 Hz), 1.29 (t, 3H 77.20) 

c) 2-Kl-Beiizyl-S-carboxy-l/r-pyrrol-2-ylainino)-methylenel-iiialoiiic aidd diethyl 
ester 

In a flask was dissolved flie compound obtained in b (0.35 g, 0.74 nunol) in etiuuiol (25 ml, 
99.5%). To diis solution was added Pd catalyst (0.08 g, 10% Pd on charcoal). The material 
was hydrogenated at normal atmosphmc pressure and in room temperature for 1 hour, and 
LC-MS shows complete cleavage of the boizyl <»tCT. The catalyst w« removed by 
filtration through Celite®, and die filtrate was evap(Mrated, to give the sub-title compound 
as a yellow solid. 

H-NMR (400 MHz, CDCls): 8 10.99 (d, IH 7 13.2 Hz), 8.15 (d, IH 7 13.2 Hz), 7.36-7.25 
(m, 3H), 7.20-7.14 (m, 3H), 6.07 (d, IH 74.21 Hz), 5.66 (s, 2H), 4.27 (q. 2H 7 7.4 Hz). 
4.23 (q, 2H77.4 Hz). 1.35 (t, 3H77.1 Hz). 1.31 (t, 3H77.1 Hz) 

d) l-Benzyl-4^hydroxy-lJ¥-pyrroIo|23<^)pyridfaie-5-carboxyIlc acid ethyl ester 

hi a vial (10 ml) was added Has compound obtained in c (0.32 g, 0.83 mmol) and 
diphenylmethane (3 ml) and a magnetic stirrer. The open vial was heated with stirring to 
240°C for 10 minutes, and gas evolution (CO2, decaiboxylation) was obsorved during the 
first 1-2 minutes. After Oie 10 minutes of heating, the mixture was allowed to cool. LC-MS 
confirms the conversion of the starting material to a compound with &e correct mass. The 
crude solution was diluted with CHCla (5 ml), and was added onto a sUica column and was 
eluted with Heptane : EtOAc 6:1, giving 0.15 (64%) of the sub-title coiiq>otmd as a 
yellowish solid. 

H-NMR (400 MHz, CDCI3): 5 11.87 (s, IH), 8.79 (s. IH), 7.35-7.25 (m. 3H), 7.24-7.19 
(m, 2H), 7.05 (d, IH 7 3.60 Hz), 6.70 (d, IH 7 3.60), 5.49 (s, 2H), 4.47 (q, 2H 7 7.12 Hz), 
1.45 (t,3H 77.12 Hz) 

e) l-Benzyl-4-chloro-Lfir-pyrroIo[23-&]pyridine-5-carboi^lic add amide 

In a flask was dissolved the compound obtained in d (0.42 g, 1 .4 mmol) in THF (7 ml). To 
this solution was added 2M NaOH (7 ml, 14 mmol) and water (7 ml). The mixture was 
heated with stirring (60'*C), and was monitored by LC-MS. When complete reaction was 
observed, the mixture was allowed to cool, and THF was removed in vaccuo. The residual 
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water solution was acidified by the addition of IM H2S04 (8 ml), and the cazboxylic acid 
precipitated. The material was collected by filtration, and washed on tiie filter, and finally 
dried with a stream of air titroug^ the filter, giving 0.3S g (93%) of the acid. 

The acid was added to a roimd-bottomned flask together with SOCb (15 ml) and DMF (10 
drops). The flask was sealed and stirred at room temperature, and was monitored by LC- 
MS in a similar way as described in Example le. When complete reaction was observed^ 
the volatiles were removed in vaccuo, giving a solid intermediate, which was dissolved in 
1,4-dioxane (IS ml, dry over sieves), and quenched by the addition of ammonia (S ml, 25% 
in water). The mbctm« was stirred for S minutes in room temperature, and the volatiles was 
then removed in vaccuo, giving a white solid. The solid was washed with water on a glass 
filter, and then dried in air, giving 0,29 g (73%) of the sub-title compound as a white solid 

H-NMR (400 MHz, CDCI3): 5 8.84 (s, IH), 736-729 (m, 4H), 7.25-7.21 (m, 2H), 6.68 (d, 
IH J3.56 Hz), 6.53 (bs, IH), 5.95 (bs, IH), 5.53 (s, 2H) 

f) l-Benzyl-4-(2-ethyl-phenylanaIno)-lH-pyrrolo{2^ft]pyrldin^ add 
amide 

In a vial was dissolved the compound obtained in e (0.095 g, 0.33 mmol) in NMP (2 ml). 
To this solution was added 2-ethylanilin (0.16 g, 1.3 mmol) and p-toluenesulfonic acid (1 
mg), and a magnetic stirrer. The vial was sealed an was heated (160^C) with stirring over 
night, which gives complete conversion of the starting material. The mixture was then 
allowed to cool, and was partitioned betweoi EtOAc (25 ml) and water (25 ml). The 
organic phase was collected and the aqueous phase was extracted with anotha portion of 
EtOAc (15 ml). The combined organic phases were washed with water (2 x 20 ml) and 
brine (15 ml). The organic phase was concentrated in vaccuo, and the residue purified on 
silica (CH2CI2 : MeOH 97:3), giving 0.06 g (50%) of an almost white solid 

H-NMR (400 MHz, CDCI3): 5 10,95 (s, IH), 8.63 (s, IH), 7.36-7.16 (m, 9H), 6.64 (d, IH, 
J 3.75 Hz), 6.04 (bs, 2H), 5.45 (s, 2H), 5.20 (d, IH J 3.67 Hz), 2,67 (q, 2H, J 7.85 Hz), 
I.19(t,3H,J7.85Hz) 

4-(2-Ethyl-phenylamino)-lifir-pyrrolo[2,3-^]pyridine-5-carboxyU^ acid amide 

In a flask cooled in dry ice/ethanol bath was condensed ammonia (gas) to a volume of 
approximately 15 ml. To the cold liquid was added sodium (15 mg, 0.6 mmol), and a dark 
blue liquid was obtained. This was allowed to stand for 10 minutes under an inert 
atmosphere. To this liquid was added the compound obtained in f (0.01 g, 20 jimol), and 
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the mixture was allowed to stand for 15 minutes^ and the reaction was qurached by die 
addition of NH4CI, and the cooling bafli was removed, and die solution allowed to react 
room temperature. The residue was taken up in EtOAc (20 ml) and watar (15 ml). The 
organic phase was collected, and was washed wiA v/ater (10 ml) and brine (10 ml), and 
was then concMitrated in vaccuo.. The residue was purified on silica (CHaCbzMeOH 97:3), 
which elutes die product The outcome of Ifae synthesis was 0.005 g (89%) of the title 
compound as a yellowish solid. 

H-NMR (400 MHz, CDCI3): S 10.80 (s, IH), 10.18 (bs, IH). 8.56 (s, IH), 7.38-7.31 (m, 
2H). 7.26-7.21 (m, 2H), 6.73 (d, IH J3.67 Hz). 6.24 (bs, 2H). 5.18 (d. IH J3.62 Hz), 2.64 
(q, 2H J7.64 Hz), 1.17 (t, 3H J7.60 Hz) 



lOiOSS S£ 




Pharmacological Data 
JAK3 HTRF assay 

s 

The JAK3 kinase assay utilizes a fusion protein (Jak3 kinase domain fiised to Glutathione 
S-transferase, GST) coexpressed in E.Coli with GroEL/S, and purified by afiBnity 
chromatography on Glutathione Sepharose. The enzyme is dihited in 10 mM Tris-HCl, 
150 mM NaCl, 5% mannitol, 2 mM 2-mercaptoetanol and 30% glycerol. The substrate in 

io the kinase reaction is a biotinylated peptide of the autophosphorylation site of JAK3 
(biotin-LPDKDYYVVREPG)usedat2HM. Assay conditions are as follows: JAK3, 
compound and substrate are incubated in 25 mM Trizma base, 5 mM MgCb, 5 mM 
MnC12, 0.05% TritonX-100 and 2 pM ATP for 45 min at RT. Reaction volume is 20 jaM. 
Stopsolution is added for a final concentration of 100 ^iM EDTA. Finally 0.065 mg/ml 

15 PT66-K and 10.42 jiM SA-XL665 are added in 50 mM Hepes, 0.5 M KF and 0.1% BSA- 
The plate is read in a Discovery instrument after 60 min incubation. 

Hie compounds of die examples have an IC50 less ttian 25 ^M 
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CLAIMS 



1. A compound of foimula (I): 



Ar. 




NH 



O 



s 



N 



N 



(I) 



wh^in: 



At is phenyl which can be optionally substituted by one or more groups selected from 
10 halogen, hydroxy, cyano, Ci-Cg alkyl (itself optionally substituted by one or more hydroxy 
or cyano groups or fluorine atoms), CHj-R^ CH20(CH2)„OCw alkyl, Ci-Cg alkyl-NR^-R*; 

R IS a 5 to 7-meinbered saturated ring containing 1 or 2 heteroatoms selected from 
nitrogen, oxygen and sulphur, an aryl or 5- to 7-membered heteroaryl group containing 1 to 
15 3 heteroatoms selected from nitiogCT oxygen and suphur, each of which can optionally 
substituted by one or more substituents selected &om hydroxyl or hydroxymethyl; 

is hydrogra or Ci-6 alkyl and R* is Ci^ aSkyl optionally substituted by one or more 
groups selected from hydroxyl or phenyl, 

20 

n is 1 to 4; 

is hydrogen or phenyl optionally substituted by halogen, CrCg alkoxy, Ci-Cg thioalkyl 
or Ci-Cg alkyl; 



- : - ; 2. A compound according to claim 1 in which R' is hydrogen or phenyl optionally 

z"\ substituted by halogen, in particular fluoro or bromo. 

30 
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and phannaceutically acceptable salts thereof. 
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3. Aam«)oimdacconiingtoclaimlor2inwhichArisapheny!oragro^ 
where R is pyirolidine. moipholine or imidazole each of which is optionally 
substituted as defined in claim 1 

4. A compound according to claim 1 or 2 in which Ar is a group CHzK^ where is 
pyrrolidine, moipholine or imidazole each of which is optionally substituted by hydroxyl or 
hydroxymethyl, CHzNR^R" where R^ is hydrogen or methyl and is CH2CH2OH. 
CH2(CH3)CH20H, CH2(phenyl)CH20H. CH2CH2(OH)phenyl. CH2CH2(OH)CH20H. or 
CH2OCH2CH2OCH2OH orAr is phenyl optionally substituted by one or more ethyl or 
hydroxymethyl groups. 

5. A con^und according to any one of claims 1 to 3 in which the Ar group is substituted 
by Ci-Cs alkyl and Ci-Cg alkyl substituted by a hydroxy group, more preferably 
hydroxymethjd. 

6. A compound according to claim 1 vMth is: 

4-(2-Ethyl-phcnylamino)-2-<4-fluon)phenyl>l^r-pyrrolo[2,3-6]pyridine-5-carboxyiicad^ 
amide 

4- (2-Ethyl-3-hydroxymeth)1-phenylamino)-2-(4-fluorophenyi>l/f.pynolo[2^-6]pyri 

5- carboxylic acid amide 

4-{2-Ethyl-3-[(2-hydroxy-ethylanrino)-methyI]-phenylamino}-2-(4-fluoro-phenyl)-l/f- 
pyrrolo[2,3-5]pyridine-S-carboxyHic acid amide 

4-(2-Ethyl-3-{[(2-hyroxy-ethyl)-methyl-amino]-methyl}-phenylamino)-2-(4-fluoro- 
phenyI>.l/f-pyirolo[2,3-6]pyridine-5-carboxylic acid amide 

4.{2-Ethyl-3-[(2-hydroxy-l-methyl-ethylamino)-methyl]-phenylamino}-2-(4-fluoro- 
phenyl)-l/r-pyrrolo[2^-&]pyridine-S-caiboxylic acid amide 

4-{2-Ethyl-3-[(5H2-hydroxy-l-phenyl-efliylaniino)-methyl]-phenylamino}-2-(4-fluoro- 
phenyl)-l/f-pyiTOlo[2;3-ft]pyridine-5-carboxylic acid amide 



4-{2-Ethyl-3-[(2-hydroxy-2-phenyl-ethylamino)-methyl3-phenylamino}-2-(4-fluoro- 
phenyl)-l/^pyrrolo[2,3-!>]pyridine-5-carboxylic acid amide 
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4-(2-Ethyl-3-moipholin^ylmethyli?henylam^ 
fr]pyridine-S-caiboxyiic acid amide 

4-[2-EthylO-{3-hydroxy-pyrroUdin-l .ylmethy!)-phen^ 
pym)lo[2,3-fcJpyridine-5-carboxylic acid amide 

4-[2-Etiiyl-3-((iJ).2-hydroxymethj^-pyiTOadin-l-ylme%^ 
phen3^>l//^yrrolo[2,3-£»]pyridine-S-caci>oxylic acid amide 

4-{3-[(2,3-Dihydroxy-propyiamino>methyl]«2-ethyl-phenylamino}-^^^ 
l/^-pyn:olo[2,3-61pyridine-5-carboxylic acid amide 

4-(2-Ethyl-3-imidazol-l.ylmethyI.phen>4amino)-2-(4-£luo 
6]pyridine«S-carboxylic acid amide 

4-[3-(2-Ethoxy-ethoxymethyl>2-ethyl-phenylamino]-2-(4-fluoro^^ 
6]pyridme-S-carboxylic acid amide 

2K4-Bromo-phenyl)-4-(2-^th^-phenylammo)-lfr-pym^ 
amide 

4-(2-Ethyl-phenylamino)-2-plienyl-l/r-pjTrolo[23-fc]py^ acid amide 

4-(2-E%10-hydroxymethyl-phenylamino)-2-phenyl-l/f-^ 
carboxylic acid amide 

2-(4"Chloro-phenyl)-4-(2-elhyl-3-hydroxymethyl-phenylamino)-l^ 
£^]pyridine-S-carboxy]ic acid amide 

2-(4-CWoro-phenyl>4-(2-elhyl-3-imida2ol-l-ylme1hyl-phenyla^ 
6]pyridine-S-caiboxyIic acid amide 

4<2-Ethyl~phenylamino)-lH-pyrrolo[2,3-6]pyridine-5-carboxylic acid amide 
or a phamxaceutically acceptable salt th^eof. 

7. A compomid of fomiula (I) as defined in any one of claims 1 to 6 for use in therapy 
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8. A phaimaceutical composition conq>rising a compound of fommla CO or a 
pbaraxaceutically accq>table salt thereof in association wi& a pharmaceutically acceptable 
earner. 

9. A mediod of treating a disease or condition mediate by JAK3 which comprises 
administering to a patient in need of such treatment a compound of formula (J) as defined 
in claims 1 to 6 or a phamiaceuticaly acceptable salt fiiereol 

10. A method according to claim 9 in which the disease or condition is astluna^ host 
versus graft rejection/transplantation or rheumatoid arthritis. 

11. A process for the preparation of a compound of formula which conqirises: 
reaction of a compound of formula (II): 



in which R is as defined in formula (Q or is a protected doivatives lixereof and L is a 
leaving group, widi a compound of formula (JSS): 

Ar-NH2 (HI) 

in which Ar is as defined in fommla (J) or is a protected derivatives thereof, 
and optionally diereafler: 

• removing any protecting groups 

• converting a compound of formula (I) into a further compound of formula Q) 

• forming a pharmaceutically acceptable salt. 




(H) 
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ABSTRACT 



ITie present invention relates to novel azaindole compounds which are JAK3 Kinase 
inhibitors, methods for their preparation intermediates and pharmaceutical compositions 
comprising them. 



